Karnovsky (5) for peroxidase has been employed for staining of cell organelles in rat liver (2, 8) . It is generally presumed that DAB stains catalase in peroxisomes (2) , cytochrome oxidase in mitochondria (10) , and an endogenous peroxidase in the endoplasmic reticulum of Kupffer cells (3) . A major problem of the DAB methods is their limited specifity. Thus, in material incubated in the peroxidase medium for 60 min or more, mitochondria, peroxisomes, and the endoplasmic reticulum (ER) in Kupffer cells usually stain simultaneously ( Figure  1 ). Many attempts have been made to develop selective methods for the marker enzyme of each organelle by modification of the cytochemical staining conditions (4, 7, 9) . Indeed, in lacrimal gland epithelial cells, and hepatic Kupffer cells, which contain both peroxidase and catalase, it is possible to stain the cell organelles containing each of these enzymes selectively by modifying the fixation as well as the incubation conditions (4, 6) . Thus, prolonged fixation with high concentrations (3-6%) of glutaraldehyde and incubation at high alkaline pH (10.5) , with high concentrations of hydrogen peroxide (0.15%), is used for selective staining of peroxisomal catalase (6) . In contrast, brief (or no) fixation with low concentrations of glutaraldehyde and incubation at neutral pH, with low concentrations (0.003%) of H202, is optimal for peroxidase in the secretory apparatus (6) . The major drawback of this approach, however, is that it requires different fixation conditions for each enzyme. Such conditions are usually not possible when small amounts of tissue are available or when animals are perfused with a fixative.
We recently studied the conditions for selective staining of each of the three enzymes mentioned above as markers of the corresponding organelles in rat liver fixed by perfusion with a fixative containing 1.5% glutaraldehyde (1). Our observations indicate that selective staining can be obtained by reduction of the incubation time (5-15 min) and the use of optimal conditions for each enzyme. For selective demonstration of catalase in peroxisomes, the tissue was incubated in 5 mM DAB in Teorell-Stenhagen (or glycine-NaOH) buffer at pH 10.5 and 0.15% H 2 O2 (Figure 2 ). Exclusive staining for cytochrome oxidase in cristae of mitochondria was obtained after a brief incubation in 2.5 mM DAB in phosphate buffer, pH 7.2, containing 0.15% cytochrome c (Figure 3 ). Selective staining of peroxidase in Kupffer cells was obtained by incubation at room temperature in a medium containing 2.5 mM DAB in cacodylate buffer, pH 6.5, and 0.02% H20 2 ( Figure  4) .
With the use of optimal staining conditions, incubation times can be substantially shortened and preincubation of tissue in DAB medium completely omitted. Shortening of the incubation time is especially important for peroxidase, since prolongation of incubation in this medium causes marked staining of both mitochondria and peroxisomes. In the cytochrome oxidase medium, however, longer incubations lead only to slight staining of peroxisomes. The catalase medium Tissue preincubated for 15 min in the DAB medium without H202 and in the complete medium for peroxidase for 60 min (4) showing staining of endoplasmic reticulum (ER) and nuclear envelope (NE) in a Kupffer cell and reaction product in mitochondria (MIT) and peroxisomes (P). Bar = 1 .t. Original magnification x 12,000. Figure 2 . Selective staining of peroxisomes (P) after 15 min by use of a specific method for catalase (7) . Note the negative reaction in mitochondria (MIT). Original magnification x 24,000. Bar = 0.5 µ. ANGERMULLER, FAHIMI is quite specific for this enzyme so that even after incubation for up to 120 min only peroxisomes stain. Finally, it should again be emphasized that fixation of the tissue plays an important role in the staining of cell organelles with DAB, and that the optimal conditions described herein were obtained in rat liver fixed by perfusion for 5 min with 1.5% glutaraldehyde in 0.1 M cacodylate buffer, pH 7.4.
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